listed in Table 1 . Indeed it was primarily due to this type of problems that the author frequently could not simply take the first data point as the onset point of creep deformation, and instead, had to consider the nature of these discrepancies during his identification of these onset points, and this inevitably could lead to disagreement. 5 A reexamination of the reproduced data en c for A2 showed that this portion of curve was misrepresented. The original calculation of en c at the end of 2 hrs gave a creep strain of 0.0665 percent and this was inadvertently taken as the total creep strain at the end of the nonradial loading, while in fact the end creep strain for J41, 0.0212 percent should be superimposed to give a final creep strain of 0.0877 percent. Thus, unlike the original drawing, this portion of experimental data, like that of ei2 c , should lie above, not below, the theoretical curve. 6 In light of the misunderstanding on these two different materials the offered quantitative comparison between the theory and experiment should be viewed from a new ground. Fortunately, the tensile creep property of the swaged aluminum is fairly close to that of the extruded one; comparison of the creep strains between A1 and HI indicates that at the end of 2 hrs the creep strain of the swaged specimen is about 9 percent higher than that of the extruded one. It is conceivable, then, that if a swaged specimen were tested under the condition of Fl to yield a tensile creep curve in place of the top curve in Fig. 1 , a higher creep curve would result. Then the value of )3, the exponent of the resolved shear stress in the constitutive equation, would correspondingly increase from its original value 3.50. This would lead to relatively higher theoretical creep strains for both combined stress (Fig. 3 ) and nonradial loading (Fig.'4) , both offering much higher resolved shear stress compared to the two pure tensions. Since the resolved shear stress offered by the pure shear (Fig. 2) 2 The author is to be congratulated for his insightful use of Williams's series solution for crack problems [1] to evaluate experimental data in terms of stress intensity. With the method he describes, one may hope to utilize in situ displacement measurements via holographic techniques, for example, to assess the severity of a crack found in a structure. Such utility goes beyond the fatigue gage he describes and could eventually prove to be a valuable adjunct to NDE (nondestructive evaluation) of structures.
To achieve this capacity, the formulation given in the paper should be moderately extended. Even if a structure or, for that matter, a laboratory specimen is loaded to produce purely Mode-I response, the displacement data may contain rigid-body motions beyond those considered. The author does observe one of these components in his equation (25) but excludes it from further consideration. Thus the procedure will treat rigid translation parallel to the line of the crack only; it omits rigid rotation and rigid translation normal to the crack.
In an earlier analysis [2] aimed at the same objectives as the present 1 By P. J. Torvik, and published in the September, 1979, issue of the ASME JOURNAL OP APPLIED MECHANICS, Vol. 46, pp. 611-617. 2 Professor, Department of Mechanical Engineering, Carnegie-Mellom University, Pittsburgh, Pa. 15213.
paper, we considered these components of rigid motion. Our treatment lacked some of the elegance of the present paper so that we were obliged to approximate the calculation of total rigid motion. The technique seemed to work well nonetheless, for a sequence of test cases. Our formulation was not limited to the "even" or symmetric series reported by Williams [1] , but carried the full solution. In that representation, the term represented by the author's equation (25) was retained; rigid rotation is built into the linear term of the "odd" or antisymmetric series. It is thus suggested that the author extend his formulation to carry such terms and, thereby, to increase its range of utility. He is perfectly correct, of course, in observing that while all components of rigid-body motion were discussed in my original formulation, only one remains after the restriction to the class of problems symmetric about the crack. This restriction was made only because the particular example chosen was of such symmetry. The same procedure should work if antisymmetric terms (and the additional rigid-body displacements) are included, although I have not so demonstrated with an example problem. 2 I congratulate Professor Sarpkaya on his lucid and up-to-date review of research on the complex and absorbing phenomena of vortex-induced oscillations. It will prove a most helpful reference paper to workers in the field. For example, he has performed a useful service by devoting several paragraphs to the importance of distinguishing the system damping f s from any damping arising directly from the fluid forces.
However, some comments in the paper relating to f s and arising from work in my laboratory by Feng [1] and by Wood [2] require clarification. In his footnote 18 on Page 251, Professor Sarpkaya implies that Feng's values of CL for an oscillating circular cylinder are too high,'possibly due to large tunnel blockage effects, and that his data including CL do not satisfy equation (9) (or its equivalent, equation (37)) of the present paper, as they should. In fact, as I pointed out previously in [3] for these same data, the reason equation (9) is not satisfied is that £, as measured by Feng (using a streamlined bar of the same mass as the circular cylinder oscillated in still air) is too low, since it doesn't account for the effects of the wind-on drag load transmitted to the external cylindrical air-bearing mounting system or of the wind-on vibration of the tunnel structure to which the system was attached. The unbalance of equation (9) has nothing to do with Feng's CL -values. They will indeed be somewhat high compared to free-air values due to tunnel blockage effects, as I suggested to Professor Sarpkaya in a telephone conversation when he was writing the paper, but not enough to explain the difference from Sarpkaya's computed values. It is of interest that a recent paper by Bearman and Currie [4] presents fluctuating pressure data for an oscillating circular cylinder that are in good agreement with Feng's, and would correspond to CL -values as high as his for the same reduced velocity and cylinder amplitude. Elsewhere in the present paper, in equation (17) on Page 248, Professor Sarpkaya refers to Wood's empirical approximation to the effective f s deduced from Feng's data, and used by Wood in nonlinear oscillator modeling. Sarpkaya also used equation (17) for f s in his discrete-vortex model and, like Wood, found that it caused the prediction of double-amplitude responses. This led him to conclude tentatively that double-amplitude responses are primarily a consequence of variable structural damping. I am reluctant to share that conclusion, despite Wood's results from my laboratory, because of the considerable evidence that double-amplitude effects originate in the flow rather than in the elastic system. It seems probable to me that a sudden change in the vortex correlation length plays an important role in the jump from one CL -value to another. Professor Parkinson's comments are very much appreciated. Clearly, there is need for additional data on all aspects of vortexinduced oscillations. The measurement of the sectional lift coefficients, chordwise and spanwise correlation, and the material damping will help to resolve some of the outstanding issues. A sudden change in the vortex correlation length may play an important role in the jump from one lift coefficient to another. Such a change may be due to mechanical reasons (end effects, etc.) or due to fluid-mechanical reasons (Reynolds number effect, instabilities associated with the large excursions of the separation points, etc.). The discrete vortex model cannot, out of necessity, take into consideration the changes in the correlation length. The fact that the nonlinear variation of the material damping resulted in a double-amplitude response led this writer to conclude tentatively that double-amplitude responses are primarily a consequence of variable structural damping. Experiments with cylinders with controlled nonlinear material damping may shed some light on the problem and show whether a sudden jump in the correlation length or the nonlinear damping or some other important parameter or phenomenon which has not yet been incorporated into the analysis is responsible for the double-amplitude response.
The author wishes to point out some typographical errors which appeared in the paper. The equation number in the last paragraph of the left column of Page 246 and in line 3 of the right column of Page 246 should be changed to 3. Also, the exponents in equations (13) 2 In his paper, the author attempted to compare two, well-established, crack growth prediction theories; the maximum strain-energy release-rate theory (G theory), 3 and the minimum strain -energy-density theory (S theory). An underemphasized point of comparison is that to calculate G, the stress state in the body must be known before and after the crack grows while S theory requires only a knowledge of stress state before growth takes place. Thus, for many known crack configurations, S can be calculated with a high degree of accuracy where the results for G must be questioned.
Since numerically, G cannot be calculated in the exact limit as da (amount of crack growth) tends to zero, the author proposes a numerical convergence criterion (equation (10) of [1] ).
\G(d,a + da)-G(6,a + dal2)\ <t
where 6 is the angle of crack propagation and o is the original crack length. The choice of da/2 seems a bit arbitrary and unmotivated (e would vary significantly as a function of n is da/n were used instead
